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| ma GENERAL CHARACTERISTICS 


The console, or Wing F, consists of the following Elementary Units. 


ti TAV 460 A -— Operator Panel and Maintenance Panel. 

1 CON 460 A — Console cabinet. 

| VAR 380 A - Board Tester. 

: VAR 450 A = Fan Power Supply distribution and control. 
TAV 421 C - Remote control rig. 

VAR 360 B — Elapsed time counter (optional) 


- Description of the TAV 460 can be found in the GE 130 CPU description man 
ual (PDS cod. 30004122), 


~ Description of the TAY 421 C can also be found in the above mentioned man 
ual, 
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2. VAR450A 


This unit, used for the fan power supply distribution and control, has a 
size equal to that of half an SMN module and is positioned on the console 
cabinet base, ; 

Fixed to the front hinged panel are the terminal strips, running parallel 
with each other, The first one is connected to Power Supply wing as follows: . 


- terminals 1 through 5 - to the ALI 032 P2 terminal strip (fan power sup 
ply), 
- terminals 7 through 9 -— to the VAR 300 1 terminal strip (fan control). 


The remaining 5 terminal strips are used to connect up other fan groups of 
the various subsystems within the system itself. 
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The board tester device (VAR 380), described here, is used to 
- deteot the faulty component on the boards, done with the SCM 3 
standard. 


General 


This device is located in the console cabinet of the GE 130. 


1.2» Composing parts ond application procedures 
1.2.4. The main parts forming the board tester ares 


a) complete set of cards corresponding: to the boards which may ; 
be tested and relative container; 


b) automatic card reader; 
o) storage and comparison logic circuits; 
&) operating panel. 


1.2.2. Application procedures. 
Detailed indications of the. application procedure are asesieea” 
in para. 4.2. and in the CPU documentation ~ Volume V. 


Application ficld 


“which may be assuned as faulty. 


The type of boards of the GE 130 which can be tested is given in * 
the introduction of the FAULT vooabulary. 


The present device may be used also to test the hoards Beloneine 
to controllers realized with the SCH 3 standard. 


Composing parts description 


Cards _and reader 


The cards to be used to:test the boards are made with aluminum 

alloy: the "1" or the "0" correspond to whether there is or not 

@ semispherio drawing of a diameter of about 2 mm. There is a ~ 
card for every board to be tested; there are 2 cards for one 

. board only exceptionally. A card has a maximum of 21 rows and | 

every row consists of 30 bits ("1" or "0"), 


CONT, Si FO. 2 Fe. 1 


aa 31.1.1969 


epee ole peed) te uae he > ee 


_ 


met P.D.S.:Board—-tester device - VA2 }) 


4 


70 
? 
t 
i i es ee 2 ee 2 eee ees eee 
ES (ea FER cams 1 Here RR SA (id sa 
t . 


I APPLIC. cowr.gsuv ro. } 702 


Row "oO" contains the information necessary to recognize the pins 
of input and output from the board under. test;the following rows 
(1 to 20) contain the. foformation concerning the test configura— 
tion - “ESS ote aa 


The carg@ movement in.the reader is dona amtomatically, by ~ means 
of a bar kept in pressure- by two Bpringse . 
The positioning of the card with respect to_the reader, . in the. 
moment in which a row is read, is ebtained by-meana of a aystem 
With a double ratchet gear. ? a ae 
At the center of the card there is suitable numbering which al— 
-Jows £0 recognize the number of the test under way. 
There is another writing on the card which allows the identifica . 
tion of the board to which the card refers, 
The reader consists of a series of 30 test-—pointa. 
‘These test points haves electric contacts which in rast position. 
are normally closed and energized with current {logic 0"). 
When « test-—point is positioned on a.semi-spheric drawn-zone of 
the card, the contact opens showing at ite terminals a positive 
voltage (logic 1"); the 30 electric signake ("0 and "t") which 
are obtained in correspondence of one row are then stored in 
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Logio cirouits i 


The logio cirouits are used to store the information arriving 
from the reader, to send logio signals to the . inputs of the 
boards under test, to compare the outputs of the board with the 
signals which represent the correct output for the considered if 


input configuration; should the comparison give a nogatave re=- 
sult, the panel cheok lamps turn on. 

The same logio ocirouits allow the identification of the pins of 
input and output of the boards under test and the correct posi 
tioning of the panel awitches. 


2030 Standard used 


2e3e16 Circuits 
The logic of the board tester consists of intecrated oirouits 
belonging to the SCM 3 standard used for the GE 130 and for the 
controllers. 
In partioular, AND-OR-Inverter and 2 or 3 input NAND's of the 
TTL family. 
The monostables and the interface cirouits consists of disore- 
te components. 


2.3.2. Components 
In addition to the given integrated cirouits, we have used tran 


sistors of the standard type (1W8907), 32 12V 20 mA lamps, re- 
sistors, standard capacitors, 31 two-way switohes(the same type 
used on the 130 panel), one 3-way switoh, one 1A 3AG fuse. 


Media 

Boards and SMN connectors are used. 

11 boards with plated holes are used: 10 are repeatitive. 

The total number of boards is 12 of which: 10 serve for the lo 
gio functions (FULO 2A), 1 for the commands (COMA 2A),1 to fil 
ter the power supply voltages (FILT 2B). 


2.4. Insertion and power supply 


2.4.1. Insertion 
The board tester is inserted in the area to the left in the main 
tenanoe console cabinet of the GE 130 above the area reserved 
for the oables. The sizes of the board tester panel are 282 x 
283 mm. 
Both the reader and the logio boards are olamped to the board 
tester panel. 
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2.4.2. Power supply 
The board tester needs 2 voltages (taken from the CPU power sup 
ply): 

+5V absorption 1.7A for the logic circuits 

+12V absorption 0. TA for the lamps 


The board tester does not need any ventilation device. 
The protection against the short~-circuits of the +5V voltage 
towards ground is performed by the devices present in the CPU 
power supply. 

A fuse of 1 Amp is in series with the “HV vevtaice in order to 
avoid that short-circuits between +12 and +5 cause failures of 
the circuits. 

The Zener diodes set in parallel to the +5V assure that this 
-voltage does not reach dangerous values, because of a short —- 
circuit between +5 and +12, also during the transient, i.e. 
when the fuse is not yet interrupted. 

. A short-circuit between +12 and ground causes the intervention 

of the protection on the CPU +12 power supply and/or may 

cause the opening of the fuse. 
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Functional description 


General and definitions 


The diagnosis of a board with failure detection at electronic. 
component level (integrated circuits package or transistors)is 
done applying to the inputs of the connector of the logic net— . 
work on the board a series of combination of logic levels and 
interpreting the signal of possible errors in the levels which 
show on the outputs prove back to connector of the ": network 
itself. ae ke S: : 
‘The following definitions are valid. 


~3.1.1. Test configuration : , 
A test configuration is defined as a ‘pected combination of lo 


gio levels (logic O or 1) related to all the pins of the board. 
In correspondence with the input pins there are the logic le- 
vels forming the real diagnostic: test; -in correspondence to the 
output pins there are the correct levels consequent to the lo- 
gic input levels. 


The test configuration refers to the 30 pins used as-logic si- 
gnals (the 4 -ground-and power supply pins are not included). 

The arrangement of the pins in the test configuration neronre 
the topographic disposition of the connector pin. 


Error configuration ‘ : 
An error oonfiguration is defined as a euéolel combination of 


control signals (lamp off or on) relative +o all the pins of . 
the board, at the moment of the spp tecetion of a test sont tele 
ration. 

In particular, the control signal is sina riennt only in cor= 
respondence with the output pins: in this case "Lamp off"("on't) 
means correct (wrong) output level. In correspondence with the -’ 
input pins there is always the signal "Lamp off", 


The error configuration refers: to the. 30 pins.of logic signal 
with the same arrangement of the pins -on ‘the connector, ° 


321.3. Test execution 
The testing of the board oases of a first phase of preset — 
ting of the connection of the pins of the board to the logio 
of the device, and of a second test configuration and OF in- 
spection of the oorresponding error Pe 
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3.1.4. Presetting of the test 


In this phase, we prepare the connection of the board input and 
output pins to the logic of the device, so that in oorrespon - 

- dence with every test configuration the input pins receive the 
logio levels planned by the diagnostic program and the levels 
of the output pins are compared with the correct levels. 


The. unconnected pins Miers used by the board logic) are treated 
as input pins. 


The presetting of the test is done introducing the oard in the 
board tester reader in the position of row "0" (on which there 
is the information concerning the arrangement of the input and 
output pins on the board connector)and suitably operating on 
the input and output switches according to the procedure speoi 
fied further. on. “8 


Application of the test configuration 
In this phase, the logic network contained in the board is te- 


sted, in sequence with suitable level configurations on the 
input pins, and from time to time, the real level of every out 
put pin is compared with the ocorreot tevely giving out the re- 
lated error signal. 


The test configurations — precaloulated with the methods of the 
diagnostios oriented towards the ped Tune cereoeton show the 
following characteristics: 


3zete5e 


a) for a reduced assembly of diagnostic programs suitable to 
cover all the steady failures which may ocour in real mal - 
function situation; 


b) they entail a diagnostic test of the static type of the net 

work under exam, in the sense that eleotric levels constant 
for the whole application time of the individual test confi 
guration are applied to the input pins of the board; 


they follow a pre-arranged sequence. The order of this se- 
quence — negligeable in the case of purely combinatorialnet 
works - is essential in the diagnosis of networks with me- 
mory (networks containing flip-flops with or without sequen 
tial loops); in this last case, in addition, we have aboli- 
shed the situation which may cause "critical races" in pas~ 
sing from one test configuration to the following. 


The application of the test configuration sequence is obtained 
moving the oard forward in the board—tester reader to the posi 
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tion of rows 1,2,3...0tc. in sequence, after having had a 
permission to read for every position (see para. 4.2.). 

It must be noted that the movement forward is significant only 
from the bottom to the tcp, for the correct application of the 
sequence of the test configurations. ; . 


Additional performances 


3,1.6.1. Protection from wrong operation. 
The devioe is designed in suoh a way that a wrong ope 
ration does not cause failures either on the board un 
der operation or the devioe itself. a 


3.1.6.2. Capacity for solf-—diagnosis. 
The probability of a failure in the board-tester lo- 
gio is very low with respect to the probability of a 
failure in the C.P.U. Nevertheless, a simple procedy 
re to test the devioe (*) has been planned to insure 
the oorrect performance of the device itself and to 
allow to repair it, should it fail. , 


(#) rofer to paras 4.2.5¢ 
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Operability characteristics 


. Panel description 


The Board-Tester panel is given in the figure. 
The panel consists of the following different parts: 


4.1.1. Card reader —- L — 
It is sited in the left part of the console. 
The card is inserted vertically in it, the forward movement 
occurs pressing the specific push-button. 


Connector = C = 
It is a double SMN connector within which the board to be te- 
sted must be inserted vertically. 


4.1.3. Powering On — Powering Off 
The ON-OFF switch serves to give to or to take away from the 


board—tester the power supply: it is in series with the +5V and 
+127 power supply and with the NAINT ON control signal arriving 


from C.P.U. 
In the position ON the lamp Li must be on. 


Signals 
In the upper part of the panel there are 30 check lamps aligned 


on one line and divided in 7 groups of 4 lamps each plus one 
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group of 2 lamps and labelled with A (1,2,3,4), B (1,2,3,4), C 


(1,2,3,4), esses. H (1,2); an input-output switch labelled with 
Al, A2, A3, eecceee HI, H2 corresponds to every lamp. 


Operation switches 


4.1.3.1. The switch O-S must be in position 0 when-row:0" ‘of 
the card is read, and in position S when ‘the... follo~* 


wing rows are read. : . 
The. lamp L2° is lit when the switch is in position. 0, 
it is not lit when the switch is in position 5. 


The input-output switches Al, A2, A3, Aq, Bl,. B2,e06- 
H1, H2 are 30 as the check lamps and correspond to 
the 30 signal pinsof the board under test. ; 

When the switches are turned toward the top, they are 


Belede2e 


in input position; when-they are turned towards- the 
pottom they are in output position. 

4.1.53 START push-button. The START push-button enables the 
reading of one row of the card; it will have to be 


pressed only after the correct positioning of the card 
in correspondence of the row to be read.ig accompli — 
shed. a 


T push-button. It commands the movement forward of one 
test row. : 


4-1 0504. 


Board tester operation procedure 
Taking the boards out from the machine | ; 


The boards, that the diamostic program has detected as -proba— 


bly faulty, must be taken out from the machine, when it is po- 
wered off, 


Switches positioning 


The O-S switch must be in position 0. 


Insertion on connector C of the board to be tested 


Powering the board tester on 


After the machine has been powered—on, tura the board 
on. Switch ON-OFF in position ON. 


- tester 


Board tester check 


4e2.5e1- Switches Ai, A2, ..-e- Hi, H2 must be set in 
position (all toward the bottom). 
The pressure of START must cause the sawitohing on of 
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lamps. 


4.2.6. Input-output switches positioning 
4.2.6.1. The card is inserted in the reader Blot and is pressed 
to the bottom. Then row O is read pressing START. 
This turns on some check lamps. 


| 
It is then necessary to set in output position the 
switches corresponding to the lamps lit. i 


in input position (all toward the top). 
.The pressure of START must turn off all the  oheck 


Pressing START again, if the positioning of the swit- 
ches was correct, all: the lamps, should be not lit. 


4.2.6.2. Once this operation has been accomplished the 0-3 
switch is set in position S. 


4.2.7- Board tast 
4.2.7.1. Pressing push-button T the card moves forward and row 
1 is read pressing START. Yt | 
If the lamps do not light, the card is moved to row 2 mm; 


START is pressed again seceoe Ot0. 
The lighting. of the lamps after the pressure of START 


means board not working. 
4.2.7.2. It is then necessary to consult the FAULT vocabulary fi 


Q) 


and from the number and the position of the lamps lit, - 
for every test, it is possible to identify the faulty 


package. 
4.2.8. Component replacement 
4.2. 8.1. Once the package to be replaced has been identified, HH 
. switch O-S is moved to position 0. . 
After the faulty package has been replaced with  one- 
working correctly, repeat the test from the beginning. 


If the board has been repaired correctly, the check 7 
lamps in tests 1, 2, 3, ....... n, after every pressu 
re of START must ‘stay unlit. 


replace one package at a time, and after every repla— 


N 
S 
> 
. 4.2.8.2. Should there be some indecision on several packages, * 
XK} cement, test the board again. i 


REVISION 


4.2.8.3. If the suspected circuit has discrete Components, re- 
place the transistor. rel 
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5. Performances related with the GE 130 C.P.U. 


5.1. Circuits treated 


The integrated circuits of the standard and some discrete oom- 
ponents circuits may be tested. 


5-1.1. Boards consisting only of integrated oircuits 


5.1.1.1. The board tester can test boards consisting of inte- 
grated circuits interconnected. 
These cirouits are the ones of the standard: 


NAND with 2,3,4 and 8 inputs of the TTL family; 

2) AND-OR-INVERTER with 4 inputs of the TTL family; 

3) Flip#¥lop in direct set-reset done with NAND and/ 
or AND-OR-INVERTER of the TIL family; 

4) Master Slave Flip-Flops done with NAND of the TTL 
family; : : - 

5) Master Slave Flip-Flop in onepackage only of the 
DTL family; 

6) Flip-Flop "Latch" done with AND-OR-INVERTER and/ 

or NAND of the TTL family. 


5.1.1.2. Nevertheless it is necessary to comply with some gene 
ral rules. ; 


a) An input pin-of a board cannot be connected with 
more than 9 or equivalent TTL loads. 

b) A signal coming out from the board must not drive 
on that board more than 7 or equivalent TTL loads. 

o) The ground and +5V power supply pins must occupy 

respectively positions 17 and 8 in the SMN oonneo- 

tors. 


The boards of the GE 130 C.P.U. comply with these ru- 
les. 

It is necessary to check that every new integrated oir 
cuit eventually added to the standard can be tested 
by the device. * 

This oheck will have to be performed by the Cirouits 
Office. 


5.1.2. Boards consisting of integrated oircuits and discrete compo- 


nents circuits 
The board tester is in the condition to examine boards with the 
following oircuits: monostable, interface cirouits, NOR oir- 


ouits of memory. 
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The boards containing filter and push — button. circuits and 


lamps driving circuits (two different types), might need a pro 
cedure which is slightly different from the one given in para. 
4e2e 


5.1.2.1. Monostable : 
The treated monostable has a period of 1.2 us * 15%. 
The correct emission of the output pulse in function 
of the input signals is checked. 
The period of the output pulse is not checked. 
For the monostables which could be designed in the fu 
ture, the following must be considered: 


a) monostables with pulses with a period of 300 ns are 
not tested; : : 

b) monostables with pulses with a period included bet 
ween 300 and 900 ns may cause uncertainty in the 
board=-tester answer; 

c) monostables with pulses with a period above 900 ns 

are tested. 


It must be noted that a board, which contains a mono- 
stable driving a Flip-Flop, may be tested, independen 


> tly from the period of the pulse of the monostable. 
5.1.2.2. Interface circuits : a 
, The interface circuits of the CE 130 may be tested, 
pointing out that, for the transmitting circuit,a pos 
sible opening of the Zener diode set on the output is 
not detected. ; 
There are some board designing bonds (established in 
the standard application procedures) which must be | 
complied with in designing new interface boards sO 
that they can be tested with the board tester. ik 
5.1.2.3. The NOR circuit of memory (which is set on the LOGI- | | | 
' MCG board) may be examined by the board tester. ac 
5.2. Boards tested 
ES 
y 
. t 
These boards can be divided in the threes following groups ac — a 
cording to the diagnostic point of views S 
~ boards which can be examined by the board—tester ; ; /k 
’ — boards which can be examined with conventional means SIS 
<0 - spare boards. sl ul | 
ESCs BM 
m9 eae (ce aR EET 


“* 30004126 4/A 


cowr. su ro, 13 2 
Cod. 3898128 F 


ari$$, -31. 1. 1969 HU cy 


P.D.S. Board-tester device — VAR 380 


1 APPLIC. conr. su FO. 14 70.13 


5.2.1. Boards which can be examined by the board tester 
They are double boards with SMN connector, containing integra 


ted circuits and/or circuits of the type indicated sub point 
jet 

60 is the number of the different — coma to 73% of the 
total types of boards). 

These boards can still be divided in combinatorial boards and 
sequential boards. 


5.20101. Combinatorial boards (number of different types: 38). 
They are boards containing only combinatorial net— 
works. . 


5.20122. Sequential boards (number of different types: 22). 
They ‘are boards containing Flip-Flops with or with- 
out sequential loops. 


Test times 


Mean test time of a board with no failures 

This time includes only the operations of preparation and card 
movement up to the last test configuration. This time has been 
evaluated around 2 min. 


5-3-2. Mean time to test and repair a faulty board 


This time includes, besides the operations mentioned sub point 
5-314, also the consulting of the FAULT vocabulary, the faulty 
component replacement and the check of the correct replacement. 
This time has been evaluated around 15 min. (10 min. for the 
repair). 


Mean time of the intervention with the board tester 

This time depends on the number of suspected boards given by 
the general diagnostic procedure. Referring to an incertitute 
of three boards, generally the intervention with the device 
will end at the second board; the time of this intervention is 
evaluated around 17 min. (as sum of the two previous periods, 
in case of replacement of one faulty component only). 


S#z. 


wc. =SePe “* 30004126 1/4 


CONT. SU Fo. 14 


6.7. 


COPIE A; 


TO: 


COMP, APPR. 
Parolo ‘ 
HOU 


F.D.S. Board—tester device — VAR 330 


cowr. su 70.15 


1° APPLIC. 


Circuitry description 


Commands board (COMA 2A) 


Refer to fig. no. 3. ° 

Pressing START the FF COCO1 (boxes 2 and 7). goes to reset, 
when released goes to set. . 

With the positive edge of the COCOA signal the two pulses [LS 
11 and MAS 21 are obtained. . 
MAS 11 is a positive pulse lasting 100 ns which stores on the 
various FULO boards the information arriving from the row of 
the test card. 

MAS 2A is a negative pulse of 800 ns which stores on the va-—- 
rious FULO boards the result of the comparison between the sto 
red signals arriving from the test card and those arriving from 
the pins of the board under test. 


The signal LAOF1 supplies the ON/OFF lamp 

The signal LAOSA supplies the 0/S lamp 

The ALPO1 enables the aeatening:: on of the lamps during the exam 
of row O of the test card. 
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Logio funotions board (FULO 2A) 


The oirouit related to pin 1 of the board under exam is desori 
bed (refer to figure 4). 


FF SCO11 (box 8) stores with the pulse MAS 13 the information 
arriving from the test card. 

If there is the drawing, the signal LEO11(6) is at "1" therefo 
re the FF is set. 

If there is no drawing, the FF is reset. 

The signal thus stored is then sent to NAORt (box 9) whioh per: 
forms the comparison between the configuration arriving from 
the test oard and the signal arriving from the output pin of 
the board under test, 


The signal PTO11(14) is the one arriving from the board pin 
and generates the signal IU011 which is sent for the compari — 
son to NAOR(9). 

The signal COO11 will be at "i" when the signal IUO11 and 
SCO11 are at a different logio level. 


Should the pin under exam be an input pin, the inverted SCO1A 
signal (USO 11) is short-cirouited with the signal IU011(14) 
through the switch in input position. 

In this way the signal IU011, beside being sent to the input 
pin, is formed in such a way that the comparison gives’ always 
the same result (C001 = 0). 


The FF CA0O11, when it is set, drives the switching of the lamp 
Ai. During the performance of the test relative to row 0,the 
signal ALPO1(1) is at "1". Being all the switches in output 
position,the signal SEO11 is at "1".If the signal LEV1i is 
at "1" it means that the pin must be considered as output. 
ALPO1. SEO11, LEO11 = 0, therefore FF CAO11 goes to set and 
makes the lamp turn on. 

Setting the switoh A1 in output position, ‘the signal SEO11 goes 
t fe) tor me 

Pressing START CAO11 goes to reset and the lamp turns off. 


During the performance of the subsequent tests the signal 
ALPO1 = O stops TEOIA = 1, 

The FF CAO11 passes to set and will turn the lamp on only when 
at the arrival of the pulse MAS22 the output of the oomparison 
NAOR C0011 will be equal to "1" i.e. when there will be a di- 
sorepanoy between the signals arriving from the test oard and - 
from the board under test. 
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The above described performanoe is valid for all the 
cuits ‘related to the 30 pins of the board under test. 
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Fig. 4 


Boards (logio functions) 
(signals related to the 1st pin) 
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